Chromosomal aberration induction in CHO cells by combined exposure to restriction enzymes and X-rays.
The potential interaction between restriction enzyme-induced double-strand breaks (dsb) and X-ray-induced lesions in the formation of chromosomal aberrations was investigated in Chinese hamster ovary cells. Either Alu I, which induces blunt-end dsb, or Sau 3AI, which induces cohesive-end dsb, was electroporated into cells, which were irradiated with 2 Gy of X-rays immediately or 15, 30, 60, 120, or 180 min after electroporation. A significant increase in Alu I-induced chromosomal aberrations was observed when cells were irradiated with 0, 15, 30, or 60 min after enzyme exposure, but only additive effects were found when cells were irradiated 120 or 180 min after enzyme exposure. In one of three experiments, cells exposed to Sau 3AI showed a large increase in aberrations when X-irradiated 0 or 15 min after Sau 3AI exposure, and no increase at any time-points thereafter. These results indicate that restriction enzyme-induced dsb can interact with X-ray-induced lesions, resulting in a synergistic increase in chromosomal aberration formation. Furthermore, this interaction depends on both the type of dsb and the time between enzyme and X-ray exposure.